Introduction: Colorectal adenomas and other types of polyps are commonly used as end points or risk factors in epidemiologic studies. However, it is not known how accurately patients are able to self-report the presence or absence of adenomas following colonoscopy. Methods: Participants in the Colon Cancer Family Registry provided self-reports of recent colorectal cancer (CRC) screening activity, and whether or not they had ever been told they had a polyp. Positive and negative predictive values for polyp self-report were calculated by comparing medical records with selfreports from 488 participants.
Introduction
Colorectal adenomatous polyps (adenomas) are premalignant tumors with the potential to progress to invasive colorectal cancer (CRC; ref. 1) . Other histologic types of polyps (such as serrated polyps) may also have malignant potential, although this remains controversial (2, 3) . Adenomas are frequently an end point in clinical trials of CRC prevention, and several intervention studies have aimed to reduce adenoma incidence or recurrence (4, 5) .
Several epidemiologic studies have relied on self-reports of ''polyps'' as an initial screen to determine which participants within a study will have medical records reviewed, which is a less costly practice than reviewing records for all participants (6) (7) (8) .
The finding of an adenoma in a first-degree relative increases CRC risk, in some studies almost to the same extent as a family history of invasive CRC (9) . As such, several authoritative guidelines treat a family history of adenoma exactly the same as a family history of CRC, and advise that individuals with either type of family history be screened more aggressively than the general population (10, 11) . If such screening guidelines are to be advocated in an effort to reduce the incidence and mortality of CRC in the population, then accurate selfreporting of colorectal lesions will be of great importance for the successful identification of family members at increased-risk.
Whereas there is evidence that most individuals are able to report whether or not they have ever had a colonoscopy (12, 13) , it is less clear whether those who have had a colonoscopy are able to accurately report whether or not a polyp was found during the procedure. The goal of this study was to determine the positive and negative predictive values of self-reported polyps, using colonoscopy and pathology reports as a ''gold standard'' for comparison.
Materials and Methods
This study uses data from the Colorectal Cancer Family Registries (CCFR), an international collaborative resource that comprises family history, epidemiologic, medical, and genetic data, as well as biospecimens from more than 11,000 families affected by at least one case of CRC. Established with National Cancer Institute funding in 1997, the CCFR has six performance sites located in the United States, Canada, and Australasia (14). Three sites recruit participants through both population registries and high-risk clinics, and three sites recruit exclusively through population-based cancer registries. Two sites also collect data from randomly selected members of the general population as a control group.
The CCFR protocol includes follow-up questionnaires (administered 4-5 years after baseline data collection) for all participants, including self-reports of having undergone CRC screening and polyp diagnoses. Whereas some sites used telephone interviews and others mailed questionnaires, wording was very similar so that data from all sites could reasonably be combined. Participants were asked at follow-up if they had undergone any type of CRC screening since baseline. For polyp self-reports, participants were asked, ''Since the date of your last interview (month/year), has a doctor told you that you had polyps in your large bowel or colon or rectum? Be sure to think about all polyps that were found in any of the procedures you had since your last interview-not just ones that may have been found during your most recent procedure.'' For this pilot project, consent forms were mailed to consecutive CCFR participants who returned a follow-up questionnaire between 2003 and 2005 and met the eligibility criteria. Eligible participants reported at least one colonoscopy at follow-up that had taken place since baseline. In accordance with Institutional Review Board approvals at each site, eligible participants were sent a consent form to allow review of their colonoscopy records. For five of the six sites, consent was requested from all eligible participants; for the remaining site, consent was requested only from those who self-reported a polyp. Thus, data from this site are included only in the calculations for positive predictive value.
Medical records (colonoscopy reports and, when appropriate and available, pathology reports) were reviewed and coded at each site. Data on age, sex, and cancer status (CRC patient versus unaffected relative) were obtained from the main CCFR database. Positive predictive values were calculated [along with 95% confidence intervals (95% CI)] as the percentage of participants with a verified polyp (of any histology) among those who responded ''yes'' to the polyp question. Negative predictive values were calculated as the proportion of participants with no mention of any type of polyp in their colonoscopy reports (or a clear statement that no polyps were identified) among those who responded ''no'' to the polyp question. We calculated positive predictive values and negative predictive values for the subset of participants for whom the self-reported number of colonoscopies was equal to the number of medically verified colonoscopies, to eliminate any inaccuracies due to faulty recall of the colonoscopic procedures themselves, as may occur with individuals undergoing frequent surveillance. Confidence intervals were calculated using a continuitycorrected efficient score method (15) , and m 2 tests of proportions were used to compare positive predictive values and negative predictive values across categories of age, sex, and cancer status.
A separate baseline data set consisting of 1,084 CCFR participants (unaffected by CRC and recruited between 1997 and 2003) from the Toronto and Seattle sites who self-reported a previous polyp diagnosis was used to evaluate the types of polyps that individuals selfreported. Response options were ''benign'', ''adenomatous (precancerous)'', ''hyperplastic'', ''other (specify),'' and ''don't know''. None of these subjects had their records reviewed. To determine whether family history of CRC is associated with self-reported polyp type, we classified these 1,084 individuals according to the numbers of CRC-affected first-and second-degree relatives (FDRs and SDRs, respectively) as having (a) no family history of CRC, (b) a moderate family history (no FDRs + up to 2 SDRs, or 1 FDR + up to 1 SDR), or (c) a strong family history (2 or more FDRs, 3 or more SDRs, or 1 FDR + 2 SDRs).
Results
A total of 808 CCFR participants were eligible for this study, having returned a questionnaire within the pilot time frame of each performance site, and indicating that a colonoscopy had been done during the follow-up period. Of these, 100 did not have medical records available for review, 10 responded ''don't know'' to the question about polyps, and 210 (30%) had more selfreported colonoscopies than were medically verified. Individuals with a previous CRC diagnosis were less likely than non-CRC patients (P < 0.001) to have medical records available, and they were also more likely to self-report more colonoscopies than were verifiable (P < 0.001). Of the remaining 488 participants, 319 (65%) reported having had a polyp. The positive predictive value of a self-reported polyp was 80.9% (95% CI, 76.0-85.0%), and the negative predictive value was 85.8% (95% CI, 79.4-90.5%). The comparisons of predictive values for various subgroups are shown in Table 1 . There were no differences in positive predictive value or negative predictive value between men and women, between different age groups, or by CCFR site (three population-based sites versus three population-based and high-risk clinic sites). A lower negative predictive value was found among participants who had a previous cancer diagnosis (76% versus 89% for noncancer patients; P = 0.04) but there was no difference in positive predictive value. Sensitivity and specificity were 91.5% (95% CI, 87.4-94.4%) and 70.4% (95% CI, 63.6-76.4%), respectively.
Twenty-four individuals self-reported not having a polyp but had colonoscopy reports indicating that at least one polyp was found; of these, 17 also had a pathology report. The sizes and types of lesions found are summarized in Table 2 ; 10 of the 17 polyps were adenomatous (2 were >10 mm). Of the 61 individuals who self-reported a polyp but did not have a polyp identified in their medical records, 12 (20%) had other findings reported, including hemorrhoids (4), diverticulae (3), inflamed tissue (1), lymphoid hyperplasia (1), angiolipoma (1), hemangioma (1), and tumor masses (2). One individual had both hemorrhoids and diverticulae noted.
From the separate baseline data set of 1,084 non-CRC participants who reported their specific type of polyp, only 8% indicated a specific polyp type (adenoma) whereas 71% indicated that their polyps were benign. No respondents selected hyperplastic, and the remainder selected either other or don't know, or had a missing response. Table 3 summarizes the self-reported type of polyp according to level of familial CRC risk; there were no differences in reporting across risk levels (Pearson m 2 = 9.9, P = 0.13).
Discussion
Based on these results, most colonoscoped individuals self-report the presence or absence of colorectal polyps with reasonable accuracy. However, the finding that 15% of individuals who do not self-report a polyp do, in fact, have a medically verified polyp is important for researchers who use self-reports as an initial screen to determine which individuals will have medical records requested for verification. We have examined only the accuracy of reporting the presence or absence of any type of polyp. Results from our separate baseline data set suggest that individuals with polyps are unable to accurately report polyp histology regardless of family history classification. Thus, it is important for researchers to pursue medical records when the specific type of polyp is needed.
In the context of behavioral research, our results present an interesting situation because f13% of colonoscoped individuals believe that they have had a polyp but, in fact, have not. Researchers who plan to study any behavioral responses to a polyp diagnosis will need to determine whether the appropriate variable to choose for any particular study is the actual diagnosis of a polyp or the belief that someone has or has not had a polyp.
We have identified a single publication that we can compare our results to. The investigators of the Health Professional Follow-up Study described medical records from men with self-reported colorectal polyps and reported a positive predictive value of 88% (8) . They also reported that in a random sample of 200 participants who self-reported that they did not have a polyp, no medical reports of adenomas were identified. It is not known how many other types of polyps were found on review of medical records, if any, so their negative predictive value is not directly comparable to the present study.
Accuracy of polyp self-reporting did not differ significantly by age or sex; however, CRC patients were less likely to accurately report the absence of a polyp than subjects without cancer. This may be due to polyps being considered more of an incidental finding relative to the seriousness of the cancer that the patient has previously experienced. Alternatively, the finding could also be due to different communication patterns that occur between health professionals and cancer patients versus noncancer patients. Interestingly, CRC patients were also less likely to be included in this study due to unavailable medical records or discrepant numbers of self-reported and medically verified colonoscopies. Thus, our findings pertaining to CRC patients may be somewhat biased because their records were less likely to be evaluated; those who had better recall of their colonoscopy history were more likely to be included in this study and likely had better recall of their polyp status as well. Thus, our predictive values for CRC patients are likely ceiling estimates. We did not find that accuracy of self-reports varied by the recruitment sites; however, this analysis was done at the site level rather than by individual participants. It may be that individuals recruited through high-risk clinics differ from NOTE: Data are presented as n(%).
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those recruited through population-based strategies; however, the present study is unable to address this. We chose to focus on the predictive values of selfreports rather than the sensitivity and specificity test statistics because these may be of more use to researchers who have patient self-reports as their starting point (16) and need to decide whether or not to pursue medical records. Polyps were a common occurrence in our population, and thus the negative predictive values are not artificially inflated by a low prevalence.
Health professionals have the opportunity to communicate the finding of a polyp to the patient immediately following an endoscopic procedure. However, the pathology of the polyp normally takes several additional days to be reported, and physician practice patterns may vary. One survey of gastroenterologists found that the finding of polyps would be reported to 92% of unsedated and 79% of sedated patients (17) . The nature of the sedation that is commonly used during colonoscopies (midazolam) poses an important problem for doctorpatient communication: it causes a transient amnesia, and whereas many patients seem coherent following their endoscopy, it is not uncommon for patients to forget their post-endoscopy conversation with medical staff (18) .
A limitation of this study may be an above-average familiarity with CRC in our study cohort. Every participant either had CRC in the past or was a family member of someone with CRC. As such, awareness of CRC and polyps may be higher in this group than in the general population. However, our separate analysis of self-reported polyp type showed that individuals randomly selected from the general population had identical reporting patterns to CCFR participants with a moderate or strong CRC family history. These data provide compelling evidence that the majority of colonoscopy patients do not know the specific histology of their polyp. Whereas the CCFR participants are not necessarily representative of the general population, our results are applicable to those involved in the research or clinical care of individuals at increased familial risk. Another limitation is that we did not pursue medical records on those individuals who responded ''don't know'' to the polyp question; thus, we were not able to provide any information on the actual polyp prevalence among this group. Finally, other variables relating to education, medical knowledge, or health communication that may be associated with accuracy of self-report were not explored in this study because this was a secondary analysis of data already collected by the CCFR. Comparisons across CCFR sites were not possible due to small cell sizes.
In summary, the accuracy of self-reports of polyps is fair, but most epidemiologic studies will still need to rely on medical records for definitive diagnoses. Using selfreports as an initial screen to determine which medical records are pursued may be appropriate and costeffective for some studies. For other studies in which polyps are the main outcome of interest, relying on selfreports as an initial screen would lead to f9% of polyps being missed.
